Introduction
Repeat breeder (RB) has been defined as failure to conceive from three or more regularly spaced services in the absence of detectable abnormalities, and it has long been considered as one of the most important reproductive disorders in cattle (YUSUF et al., 2010) .
It is still a substantial problem in cattle breeding leading to economic loss and lower profit for dairy producers, as it implies more inseminations, increases calving interval, culling rates and producers costs.
( BARTLETT et al., 1986; .
The causes of RB is unclear and multifactorial (O'FARRELL et al., 1983; KIMURA et al., 1987; HEUWIESER et al., 1997; PURSLEY et al., 1998; GUSTAFSSON; EMANUELSON, 2002; MOSS et al., 2002; PÉREZ-MARÍN; ESPAÑA, 2007) indeed, the primary origin of RB is really hard to define (PÉREZ-MARÍN; ESPAÑA, 2007) .
The RB can be increased by estrus detection errors (HEUWIESER et al., 1997; PURSLEY et al., 1998) (GILBERT et al., 2005; SANTOS et al., 2009) .
In other studies, some authors still include different factors that can cause RB, such as quality of semen and insemination technique (HALLAP et al., 2006; MORRELL, 2006) , endocrine disorders (GUSTAFSSON, 1998; BAGE et al., 2002; LÓPEZ-GATIUS et al., 2004) , ovulation failures (KIMURA et al., 1987; BAGE et al., 2002) , and early embryonic death (BAGE et al., 2002 , VILLARROEL et al., 2004 .
It is likely that RB condition consequently suffered from a temporary endocrine imbalance resulting in ovulation and fertilization failure or early embryonic loss (BULMAN; LAMMING, 1978; BAGE et al., 2002; VILLARROEL et al., 2004) . So, RB may involve a combination of many factors, such as genetic factors (AYALON, 1978) , abnormalities in the gametes, nutritional disorders (PETERS, 1996) Most of the studies that related the incidence of RB were performed in dairy cattle and under different managements.
Based on that and in all those consequences that RB condition can bring to a system, it is evident that this condition needs to be avoided in order have a profitable herd. So, the purpose of this study was to evaluate the incidence of RB in crossbred dairy cows and heifers submitted to a timed artificial insemination protocol (TAI) and estrous synchronization and to explore some variables that could affect this condition, such as season of calving, type of calving and parity from the cows.
Material and Methods
The design of this study was approved by the 500 lactating crossbred dairy cows, milked twice daily, and the average production was 19.50 kg/milk/day.
During fall/winter, the animals were fed with total mixed ration based on corn silage or sorghum, Cows with more than 30 DPP with good uterine condition (no uterine content, clean aspect) no lameness or clinical mastitis, and body condition score (BCS) equal to or greater than 2.5 (using a quarterpoint scale from 1 to 5, where 1 = emaciated and 5 = obese) (FERGUSON et al., 1994) , were involved in this study.
The cows were divided between two groups, as: The incidences of RB and factors relative to it were analyzed by logistic regression by PROC LOGISTIC of SAS, including the effects of season of calving, type of calving and parity. For this study, differences were considered significant when P < 0.001.
Results
The incidence of RB (considering cows that failed to conceive from three or more regularly spaced services) was higher in lactating dairy cows than in non-lactating heifers (24.5% vs. 6.5%; P < 0.001; Table   1 ). Thus, data from season of calving, type of calving and parity were only analyzed in lactating dairy cows. There was a tendency (P = 0.078; Table 2 ) of season of calving to influence the RB incidence. There was also a tendency of RB condition to be higher in cows that calved during spring/summer than in those calving during autumn/winter (26.7% vs. 22.8%; Table   2 ). The parturition condition (normal vs. abnormal = dystocia, stillbirth) had no effects on RB incidence (P = 0.535; Table 2 ). However, there was effect of parity on incidence of RB (first lactation = 22.3%; second lactation = 34.7%; third lactation = 23.5% and fourth or more lactation = 18.8%; P = 0.029; Table 2 ).
Discussion
The incidence of RB in lactating dairy cows varied among regions, environments, management and breeds. In this study it was higher in lactating dairy cows than in non-lactating heifers (Table 1) ; thus, RB condition in heifers was significantly lower than in lactating dairy cows. A study conducted by Bulman and Lamming (1978) showed that the incidence of RB in Friesian or Ayrshire dairy cows was 8.9%. Gustafsson and Emanuelson (2002) related an incidence of 10% in dairy cattle. In a study with 22
Holstein -Friesian cows studied in Michigan, the incidence of RB ranged from 14.5% to 36.8% (BARTLETT et al., 1986) .
In this experiment, a tendency of season of calving to influence the RB incidence was observed (Table 2) , and RB condition seems to be higher in cows that calved during spring/summer than in those that calved during autumn/winter (Table 2) . However, no significant difference about seasonal distribution of RB in a study with 22 Holstein -Friesian cows were found by Bartlett et al. (1986) . On the other hand, when the season of calving was associated with risk of pregnancy, cows inseminated during summer and fall months were less likely to become pregnant than those inseminated during winter and spring; however, the season of calving was not associated with risk of pregnancy loss (SANTOS et al., 2009 ).
Still, Gustafsson and Emanuelson (2002) found that the risk of becoming RB was higher for cows inseminated during winter compared to those from other seasons, showing that external factors such as climate can influence that presence of RB in a herd.
Braz. J. Vet. Res. Anim. Sci., São Paulo, v. 53, n. 4, p. [1] [2] [3] [4] [5] [6] [7] 2016 In this study, parturition condition (normal vs. abnormal) was evaluated, and no effect was observed in increasing RB condition. On the other hand, a positive correlation between risk of becoming a RB animal and dystocia (abnormal condition) were related by Gustafsson and Emanuelson (2002) . In addition, a study conducted by found that dystocia was the most significant risk factor directly associated with RB. This can be directly related to problems during parturition, as they lead to delay uterine involution, change ovarian functions, which causes lower conception rate, longer calving intervals and increases RB condition (MORROW et al., 1966) .
In this experiment, parity degree significantly affected RB incidence. Cows from second parity probably suffered more with negative energy balance and this affected their reproductive efficiency, increasing the incidence of RB. In agreement with the results of this study, a correlation between parity and incidence of RB was observed by Yusuf et al. (2010) , who found higher incidence of this condition in cows from first parity (19.4%) when compared to second and third parity (12.2% and 9.8%, respectively). A higher incidence of RB in the first lactation may have been due to a high incidence of abnormal resumption of ovarian cycles in first-lactation cows (TAYLOR et al., 2003) .
A higher risk to be RB in primiparous cows when compared with multiparous cows was affirmed by Gustafsson and Emanuelson (2002) , reflecting the difficulties of first parity cows to cope with the metabolic demands necessary for lactation and reproduction. On the other hand, no significant difference in the incidence of RB in primiparous cows compared to multiparous cows was demonstrated in a study developed by Brooks (1998) . Still, it is hard to know the cause of RB, but cows submitted to a stressful situation can become RB, because the function of the hypothalamus-pituitary-gonadal axis may be disrupted during stress (DOBSON; SMITH, 2000).
In conclusion, the incidence of repeat breeder condition was greater in lactating crossbred dairy cows than in heifers. Moreover, the presence of repeat breeder cows was higher in those from second parity group when compared to those from first, third and fourth parity group. On the other hand, parturition condition (normal versus abnormal) did not influence the appearance of repeat breeder cows in the herd.
